Altogether, 138 patients were included in a study aimed at evaluating the effect of cisapride on healing and relapse of oesophagitis shown endoscopically. In the first phase of the study cisapride was given in an open fashion at 10 mg four times a day for 8 to 16 weeks, and healing was obtained in 69% of patients. Healing occurred later in patients with grades II to IV oesophagitis. The total score for reflux symptoms decreased by 67%. Eighty of the healed patients were included in the second phase. They were randomly assigned to double blind treatment with either cisapride 10 mg (n=37) or placebo (n=43) twice a day. Control endoscopy was performed when symptoms recurred or at the end of the six month trial. The cumulative percentage of patients in remission was higher (p=0.06, survival analysis) in the cisapride group than in the placebo group, the relapse rates being 20% and 39%. The duration of remission tended to be longer in patients with a lower initial degree of oesophagitis. Adverse effects were no more frequent with cisapride than with placebo. In conclusion, cisapride is efficacious in healing oesophagitis, and, unlike other gastrointestinal prokinetic drugs or low dose cimetidine (400-800 mg daily) or ranitidine (150 mg daily), it may prevent relapse of oesophagitis.
Reflux oesophagitis usually runs a chronic or recurrent course. In terms of patient management this implies that both curative and prophylactic treatment may be necessary. Several approaches have produced favourable results in the short term medical treatment of oesophagitis.'13 Acid suppressing drugs acting through H2 receptor blockade and to an even greater extent H'/K' adenosine triphosphatase inhibitors have proved efficacious in healing oesophagitis. The problem of pathogenetic factors of reflux disease other than acid -that is, deficient barrier function of the lower oesophageal sphincter, decreased oesophageal clearance, or delayed gastric emptying -has been successfully addressed with gastrointestinal prokinetic agents. In this respect the effects of cisapride have been well documented.45 Cisapride 10 mg four times a day for 6 to 16 be used for more than three days in a row before the end of the six months patients were to report to the investigator and a control endoscopy was performed. If on that occasion oesophageal lesions were found, treatment was discontinued, the end point of the trial having been reached.
At each visit the frequency and severity of 12 symptoms were assessed: four symptoms of reflux (daytime and night-time heartburn and regurgitation) and eight symptoms of postprandial epigastric discomfort (postprandial fullness, epigastric distension, epigastric pain, eructation, early satiety, postprandial nausea, vomiting, and anorexia). Severity was rated 0 (symptom absent), 1 had grade II, and the remainder had grade III or IV. Healing occurred earlier in the patients who initially had grade I than in those who had grades II to IV, but at week 12 the healing rate was similar for grades I (72%), II (67%), and III/IV (69%) (Fig 1) . Each of the four reflux symptoms assessed by the investigator improved significantly (Table  II) . The main symptom, daytime heartburn, occurred in 92% (moderate or severe in 76%) of the patients at the start and in 57% (23%) at the end. Compared with the baseline the mean total severity score for the four reflux symptoms was decreased by 60% at week 8 and by 75% at week 12 (67% at end) of the healing phase. The improvement in postprandial epigastric discomfort paralleled the relief of reflux symptoms: the mean total severity score for the eight symptoms was 5.67 at the start and 2.09 (-63%) at the end; each symptom was significantly improved (p<0l0001 except p<0 001 for early satiety and vomiting and p=0Q02 for anorexia which were present in few patients). Changes in the frequency of symptoms were virtually identical to changes in severity. Figure 3 . At the beginning of the maintenance phase few patients had nighttime reflux: heartburn was absent in about 80% of patients in each group and regurgitation in about 90%. In the cisapride group the remaining night-time symptoms almost completely disappeared, whereas in the placebo group they deteriorated. Daytime symptoms in patients entering the maintenance phase were virtually always mild, but they were slightly more frequent (p-0.09) in the placebo group: daytime heartburn was reported by 42% of the cisapride patients and 60% of the placebo patients, and regurgitation by 17% and 32%. These symptoms tended to deteriorate in placebo patients and not in cisapride patients. Changes in total scores for the four reflux symptoms, the eight symptoms of postprandial epigastric discomfort, and all symptoms were significantly in favour of cisapride. As in the healing phase, frequency scores were similar to severity scores.
The mean visual analogue scale scores assigned by the patients for heartburn and regurgitation were initially lower than 20 in both groups; they further decreased in the cisapride patients (by 20% and 23%) and increased in the placebo patients (by 29% and 10%), but these changes were not significant. Overall, the end result was rated excellent and good, respectively, in 64% and 30% of the cisapride patients and in 38% and 32% of the placebo patients, and moderate or poor in 6% and 30% (p=0 009).
DETERMINANTS OF HEALING AND RELAPSE
Multiple stepwise regression analysis suggested that endoscopic healing was related (p=006) to the initial degree of oesophagitis (healing occurred later in patients with higher grades) but not to the total symptom score. On the other hand, this analysis showed that leaving aside the effect of treatment on relapse, the duration of remission tended to be longer for (a) a lower initial grade of oesophagitis (p=008), (b) in agreement with the finding in the healing phase, a shorter time of healing (p=010), and (c) a lower total symptom score at the end of the healing phase (p=0 13): patients, who despite endoscopic cure, still had symptoms at the end of the healing phase tended to relapse earlier than patients who were symptom free at that time. These correlations were based on the two groups combined. Calculations for the two groups separately showed that the contribution of the placebo group was significant (pc002) for correlations (b) and (c) and that of the cisapride group (p=002) for (a). Neither healing nor relapse correlated significantly with sex, age, weight, smoking, alcohol consumption, or previous oesophagitis.
Although no strict correlation between symptom severity and oesophageal lesions was found at the end assessment in the healing or maintenance phase, respectively, 85% and 89% of the patients with no symptom of reflux had endoscopic grade 0, whereas 83% and 80% of the patients with grade I or higher had symptoms. Conversely, the presence of symptoms did not necessarily reflect mucosal damage and the absence of lesions did not guarantee the absence of symptoms (Table IV) .
ADVERSE EFFECTS
In the healing phase nine patients had adverse experiences (five diarrhoea; one vomiting; one painful genitals and increased sweating; one increased reflux symptoms; one mild nausea and dizziness -this patient dropped out). In the maintenance phase adverse effects were reported byfive patients in the cisapride arm (two constipa- group.bmj.com on June 25, 2017 -Published by http://gut.bmj.com/ Downloaded from tion; one dizziness; one increased bowel movements and loose stools; one generalised pruritus) and seven patients in the placebo arm (constipation, diarrhoea or abdominal pain in six, one each also having polyphagia and asthenia; extrasystoles at night in one). During neither of the two study phases did the treatment cause a clinically or statistically significant change in diastolic or systolic blood pressure or in weight.
Discussion
The findings confirm previous studies`9 showing that cisapride is efficacious in healing oesophagitis. Endoscopic grade 0 was obtained in 69% of the patients. Although the response was slower in patients with a more severe condition, the end result in grade II (67%) and grades III-IV (69%) -the latter figure should be interpreted with caution since only 13 patients had this grade -was close to that in grade I (72%). This is in keeping with the results of Lepoutre et al, who reported a 73% healing rate in grades II and III after eight to 16 weeks of treatment,6 and contrasts with findings for ranitidine, for which the healing rate had been reported to be lower for a higher initial severity.'22627 There was no strict correlation between changes in symptoms and healing of lesions, but a 'one way' relation was found in that patients who were symptom free after treatment were unlikely to have mucosal damage. Smoking did not adversely affect healing in our study.
Unlike acute curative treatment, longterm treatment of esophagitis still poses problems. Maintenance with H2 receptor antagonists, at doses lower than those given for acute curative treatment (ranitidine 150 mg once a day, famotidine 20-40 mg once a day, cimetidine 400-800 mg twice a day), has not been shown to be efficacious in preventing symptom or endoscopic relapse compared with placebo. [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] Similarly, one study with omeprazole showed that for patients to remain in remission a dose of 40 mg once a day had to be given -that is, the dose given in the acute healing phase.22 However, prolonged treatment with omeprazole has not been adequately assessed either for efficacy or for safety.323 To date, one paper has suggested that prophylaxis of relapse may be achieved with the full therapeutic dose of ranitidine. 28 Our study provides the first evidence for the efficacy of a prokinetic drug to maintain remission in patients with oesophagitis. The divergence of the relapse curves in the cisapride and the placebo groups was significant at the 0.06 level. Two factors were found to be of possible prognostic value. Firstly, the initial degree of oesophagitis and, related to this, the duration of the curative treatment (weakly) correlated with relapse. Secondly, in the total patient sample less severe symptoms of reflux at the start of the maintenance phase tended to be associated with longer remission. This is in keeping with the observations of Koelz et al during ranitidine treatment.'2 As they suggested, symptoms that persist despite mucosal healing may indicate substantial gastro-oesophageal reflux, which is not suppressed with H2 blockers, and which, in turn, is more likely to result in the recurrence of oesophagitis after acid suppression is discontinued. The finding in our study that there was no significant correlation between symptoms and duration of remission in the cisapride group alone, suggests that this phenomenon does not apply to cisapride, which, in fact, prevents reflux itself.
It should be noted that prevention of relapse was achieved after healing with the same drug. Therefore, our study does not give any information about the prophylactic effect of cisapride in patients healed with acid suppressing drugs. Failure to limit acid reflux to a physiological level is likely to be the bottom line in the pathogenesis of reflux disease. There is good evidence that, rather than increased gastric secretion, disturbed motility -that is, a transient or basal decrease in lower oesophageal sphincter pressure -delayed gastric emptying and abnormal oesophageal clearing have a primary causal role in reflux disease.2930 In fact, gastric secretion, both basal acid output and fluid output, is normal in most oesophagitis patients.23 1 ' Also, it has been suggested that relapse of oesophagitis is related to impaired motility: in patients healed after intensive short term treatment with cimetidine and metoclopramide, a lower oesophageal sphincter pressure of < 10 mm Hg was noted in all who relapsed early, but in only 40% of those who relapsed late. '8 The efficacy of H2 blockers in healing oesophagitis most likely results from inhibition of gastric acid secretion, thus rendering the refluxate less acidic. Neither cimetidine nor ranitidine increases lower oesophageal pressure or oesophageal motility, decreases reflux, or accelerates gastric emptying.332"34 In oesophagitis patients who were healed with ranitidine 300 mg twice a day, healing was not associated with any improvement of oesophageal peristaltic activity, which was disturbed in more than 90% of patients.35 The same phenomenon was observed with omeprazole.3138
In the management of oesophagitis acid suppression is an efficient substitute for motility correction, but the feasibility of prolonged strong acid suppression is still controversial in view of the associated hypergastrinaemia.23 The pharmacological profile of cisapride is opposite to that of acid suppressing drugs. Cisapride does not alter gastric secretion39 or gastrin concentrations,40 but corrects deficiencies in lower oesophageal sphincter activity, oesophageal contractility, and gastric emptying,5 which are critical to the development of reflux disease.
Cisapride has been shown to be well tolerated, and, unlike other prokinetic drugs, has no extrapyramidal side effects and does not affect plasma prolactin concentrations. Longterm treatment (0one year), in diabetic gastroparesis for example, was not associated with abnormalities in haematology, biochemistry, or vital signs.`4' Therefore, cisapride has a good chance of being useful in preventing relapse of oesophagitis.
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